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DESENVOLVIMENTO DE FERRAMENTA DE EXTRAÇÃO DE ATRIBUTOS PARA GABARITO 
ELETRÔNICO PARA VALORAÇÃO DE FRUTAS E HORTALIÇAS FRESCAS
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Resumo: $SURGXomRGHIUXWDVHKRUWDOLoDVIUHVFDVpXPDGDVSRXFDVDWLYLGDGHVDJUtFRODVTXH SHUPLWHDVREUHYLYrQFLD
GLJQDGRSHTXHQRDJULFXOWRU1RHQWDQWR R FUHVFLPHQWRGR FXVWRGHSURGXomR D HVFDVVH]GHPmRGHREUDQR
FDPSRDVGL¿FXOGDGHVORJtVWLFDVGHPRYLPHQWDomRGDSURGXomRDRPHUFDGRWRUQDPDEXVFDSHODFRPSHWLWLYLGDGH
FDGDYH]PDLVGLItFLOSHORSURGXWRUHDLQGDRDJULFXOWRUQmRSDUWLFLSDGDGLIHUHQFLDomRGHYDORUQRPHUFDGRQmR
VHQGRSUHPLDGRSHORVVHXVHVIRUoRV)RLHVWXGDGRXPPpWRGRHDFULDomRGHXPDIHUUDPHQWDGHFDUDFWHUL]DomRGH
TXDOLGDGHDWUDYpVGDYLVXDOL]DomRFRPSXWDFLRQDOHGRSURFHVVDPHQWRGHLPDJHQVXVDQGRFRPREDVHRVDWULEXWRV
GRSURGXWRUHVSRQViYHLVSHODGLIHUHQFLDomRGHVHXYDORUHDVVLPFULDUXPSURFHVVRPDLVMXVWRGHYDORUDomRGH
IUXWDVHKRUWDOLoDV)RUDPH[WUDtGRVLQLFLDOPHQWHLQIRUPDo}HVGDPDQJDDWUDYpVGRVUREXVWRVGHVFULWRUHVGHFRU
HWH[WXUDGRSDGUmR03(*HXWLOL]DGDDUHGHQHXUDO0XOWL/D\HU3HUFHSWURQSDUDRVPpWRGRVGHFODVVL¿FDomR
8PDEDVHGHGDGRVGHPDLVGHLPDJHQVGHPDQJDVIRLUHFROKLGRSHOD&($*(63SDUDHVVHSURMHWRDVVLPFRPR
DYDOLDo}HVLQGLYLGXDLVGHVXDVFDUDFWHUtVWLFDV
Palavras-chaveGHVFULWRUHVPSHJUHGHQHXUDO
DEVELOPMENT OF EXTRACTION TOOL OF ATTRIBUTES FOR ELETRONIC TEMPLATE VALUA-
TION OF FRESH VEGETABLES AND FRUITS
Abstract: 7KHSURGXFWLRQRI IUHVKIUXLWVDQGYHJHWDEOHV LVDPRQJ WKHIHZDJULFXOWXUDODFWLYLWLHV WKDW DOORZWKH
GLJQL¿HGVXUYLYDORIVPDOOIDUPHUV+RZHYHUWKHJURZWKRISURGXFWLRQFRVWWKHVKRUWDJHRIPDQSRZHULQWKH¿HOG
WKHORJLVWLFDOGLI¿FXOWLHVRIPRYLQJIURPSURGXFWLRQWRPDUNHWPDNHWKHVHDUFKIRUFRPSHWLWLYHQHVVLQFUHDVLQJO\
GLI¿FXOWE\WKHSURGXFHUDQGDOVRWKHIDUPHUGRHVQRWSDUWLFLSDWHLQGLIIHUHQWLDWLRQRIPDUNHWYDOXHQRWUHZDUGHG
IRUKLVHIIRUWV$PHWKRGDQGDWRROIRUFKDUDFWHUL]LQJTXDOLW\WKURXJKFRPSXWHUYLVXDOL]DWLRQDQGLPDJHSURFHVVLQJ
KDVEHHQVWXGLHGXVLQJDVDEDVLVWKHSURGXFWDWWULEXWHVUHVSRQVLEOHIRUGLIIHUHQWLDWLRQRILWVYDOXHDQGWKXVFUHDWH
DIDLUHUDVVHVVPHQWSURFHVVRIIUXLWVDQGYHJHWDEOHV,QLWLDOO\ZHH[WUDFWHGLQIRUPDWLRQIURPPDQJRWKURXJKWKH
UREXVWFRORUDQGWH[WXUHGHVFULSWRUV03(*VWDQGDUGDQGXVHGDQHXUDOQHWZRUN0XOWL/D\HU3HUFHSWURQIRUWKH
FODVVL¿FDWLRQPHWKRG$GDWDEDVHRIRYHULPDJHVRIPDQJRVZDVFROOHFWHGE\&($*(63IRUWKLVSURMHFWDV
ZHOODVLQGLYLGXDOUHYLHZVRIWKHLUVFKDUDFWHULVWLFV
KeywordsGHVFULSWRUVPSHJQHXUDOQHWZRUN
1. Introdução
$SDUWLFLSDomRGDVIUXWDVHKRUWDOLoDVIUHVFDVQDDOLPHQWDomRKXPDQDFUHVFHFRPRHQULTXHFLPHQWRGD
SRSXODomR2FRQVXPRSHUFDSLWDGHIUXWDVHKRUWDOLoDVIUHVFDVpSURSRUFLRQDOjUHQGDSHUFDSLWDGRSDtV$FDGHLD
GHYDORUDomRGDVIUXWDVHKRUWDOLoDVIUHVFDVDSUHVHQWDFDUDFWHUtVWLFDVPXLWRHVSHFLDLVTXDQGRFRPSDUDGDFRPDGH
RXWURVDOLPHQWRVYHJHWDLVGHVWLQDGRVSDUDDLQG~VWULD
$SURGXomRGHIUXWDVHKRUWDOLoDVIUHVFDVpXPDGDVSRXFDVDWLYLGDGHVDJUtFRODVTXHSHUPLWHDVREUHYLYrQ-
FLDGLJQDGRSHTXHQRDJULFXOWRU1RHQWDQWRRFUHVFLPHQWRGRFXVWRGHSURGXomRDHVFDVVH]GHPmRGHREUDQR
FDPSRDVGL¿FXOGDGHVORJtVWLFDVGHPRYLPHQWDomRGDSURGXomRDRPHUFDGRWRUQDPDEXVFDSHODFRPSHWLWLYLGDGH
FDGDYH]PDLVGLItFLOSHORSURGXWRU
$PDLRUFRPSHWLWLYLGDGHGRDJULFXOWRUHDVXDVREUHYLYrQFLDGLJQDH[LJHPTXHRYDORUGRVHXSURGXWR
UHFHEDDGLIHUHQFLDomRGRYDORUSRUTXDOLGDGHHWDPDQKRHXPDIHUUDPHQWDTXHJDUDQWDWUDQVSDUrQFLDjDYDOLDomR
GDTXDOLGDGHGRVHXSURGXWR
$FROHWDGHSUHoRVGLiULDSRUSDUWHGR&($*(63DRORQJRGRV~OWLPRVDQRVWHPSHUPLWLGRDRVWpF-
QLFRVTXHUHDOL]DPDSHVTXLVDXPDSHUFHSomRGRVIDWRUHVSULQFLSDLVTXHLQÀXHQFLDPQRVSUHoRV'HQWUHRVPDLV
GHVWDFDGRVSRGHPVHUFLWDGRVIRUPDWRFRUH WH[WXUDGRVIUXWRVSUHVHQoDGHPDQFKDVFRUGDSROSDVDQLGDGH
XQLIRUPLGDGHGHIUXWRVQDFDL[DDVSHFWRJHUDOGDDPRVWUDGHQWUHRXWURV
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&RUHWH[WXUDVmRRFDUiWHUIXQGDPHQWDOGHLPDJHQVLQGLYLGXDLVHGHVHPSHQKDPXPSDSHOLPSRUWDQWH
QDSHUFHSomRYLVXDO5HFHQWHPHQWHGLIHUHQWHVFDUDFWHUtVWLFDVGHFRUHWH[WXUDVmRFRPELQDGDVSDUDDSOLFDo}HVQD
LQG~VWULDGHDOLPHQWRV-$,1$+($/(<*5HFXUVRVGHFRUHVWHPVLGRDPSODPHQWHDSOLFDGRVSDUD
DYDOLDomRGDTXDOLGDGHGDPDomSULQFLSDOPHQWHSDUDDGHWHFomRGHGHIHLWRV3RUH[HPSORFDUDFWHUtVWLFDVGHFRU
GHFDGDSL[HOREWLGDVHPFRPSRQHQWHV5*%SRGHPVHUXWLOL]DGRVFRPVXFHVVRSDUDVHJPHQWDUGHIHLWRVHPPDoDV
µ-RQDJROG¶/((0$169'(67$,10)
1DPDLRULDGDVYH]HVDDUTXLWHWXUDSDUDRSURFHVVRGHYLVXDOL]DomRFRPSXWDFLRQDOHQYROYHDVHJPHQWD-
omRGRREMHWRSDUDDVVLPREWHUPRVDUHJLmRGHLQWHUHVVHHH[WUDomRGHLQIRUPDo}HVGHVVDiUHDDWUDYpVGHPpWRGRV
GHFODVVL¿FDomR6(1*:0,5,6$((6(P%25%$*%*$0%$+5SHGDoRVH[WUDtGRV
GHLPDJHQVGHIUXWDVHUHSUHVHQWDGRVSHORVGHVFULWRUHVGHFRUHWH[WXUDGRSDGUmRYLVXDO03(*VmRXWLOL]DGRV
SDUDDFODVVL¿FDomRDXWRPiWLFDGDVPHVPDVHDVVLPDXWRPDWL]DURSURFHVVRGH UHFRQKHFLPHQWRQRVFDL[DVGH
VXSHUPHUFDGRV
%DVHDPRVQRVVRHVWXGRQDVWpFQLFDVDSUHVHQWDGDVSDUDDFULDomRGHXPDIHUUDPHQWDTXHFRQVLJDDXWRPDWL-
]DURSURFHVVRGHH[WUDomRGHVVDVFDUDFWHUtVWLFDVTXHLQÀXHQFLDPQDSUHFL¿FDomRGRVIUXWRVHDVVLPFULDUXPPpWR-
GRMXVWRGHIRUPDomRGRVSUHoRVTXHKRMHVmRGH¿QLGRVGHIRUPDVXEMHWLYDVHPFRQWUROHRXSDGURQL]DomRDOJXPD
1HVWH DUWLJR p IHLWRXPHVWXGR VREUHGH]HQDVGH LPDJHQVGHPDQJDV EDVHDQGRVHQDVQRWDVGH VXDV
GLYHUVDVFDUDFWHUtVWLFDV2SURFHVVRGHUHWLUDGDGHLPDJHQVHVXDVDYDOLDo}HVIRUDPWRGDVIHLWDVSHOR&($*(63
8PSURFHVVRGHVHJPHQWDomRPDQXDOHQWmRpIHLWRSDUDUHWLUDURPi[LPRGHLQIRUPDomRQHFHVViULDGDLPDJHPH
HPFLPDGHVVDUHJLmRXWLOL]DPRVRVGHVFULWRUHVYLVXDLVGRSDGUmR03(*HDUHGHQHXUDOPXOWLOD\HUSHUFHSWURQ
0/3SDUDPpWRGRVGHFODVVL¿FDomR%25%$*%*$0%$+5
2. Materiais e Métodos
2.1. Banco de dados
$EDVHGHGDGRVXWLOL]DGDQRSURFHGLPHQWRIRUQHFLGDSHOD&($*(63FRQVLVWHGHIRWRVUHWLUDGDVGD
PDQJD$SDUWLUGHVVDVLPDJHQVXPDWDEHODGHDYDOLDo}HVIRLIHLWDEDVHDQGRVHHPXPJDEDULWRGHDFRUGRFRPD
TXDOLGDGHGDPDQJDDWUDYpVGHVXDVFDUDFWHUtVWLFDVFRPRFRORUDomRGDFDVFDGDQRPHFkQLFRPDQFKDGHOiWH[
SUHVHQoDGHFDOHGHIHLWRGHFDVFD
2.2. Processo de aquisição
6HJXQGR%25%$*%*$0%$+5SDUDXPDPHQRUGHSHQGrQFLDQRSURFHVVRGHVHJPHQ-
WDomRpDSUHVHQWDGRXPPpWRGRGHGHWHFomRTXHFRQVLVWHHPORFDOL]DURSL[HOPDLVEULOKDQWHGDLPDJHPHFRUWDU
XPDMDQHODGHSRUHPWRUQRGHOH(VWHWDPDQKRIRLFXLGDGRVDPHQWHVHOHFLRQDGRSDUDVHURPDLRUVX¿FLHQWH
SDUDTXHIRVVHSRVVtYHOUHWLUDURPi[LPRGHLQIRUPDomRHPXPDHVFDODSHTXHQDGDLPDJHPTXHIRVVHUiSLGRSDUD
FRPSXWDU
1HVWHSURMHWRSDUDHYLWDURDOWRFXVWRFRPSXWDFLRQDOGHVHJPHQWDomRVHOHFLRQDPRVDUHJLmRGHLQWHUHVVH
PDQXDOPHQWHHDVVLPREWHUPRVDUHJLmRGHLQWHUHVVHPi[LPDSRVVtYHOFRPRQDLPDJHPDVHJXLU
)LJXUD¬HVTXHUGDLPDJHPRULJLQDOjGLUHLWDUHJLmRGHLQWHUHVVHGDLPDJHP
([WUDomRGHFDUDFWHUtVWLFDV
3DUDRSURFHVVRGHH[WUDomRGHFDUDFWHUtVWLFDVIRUDPXWLOL]DGRVRVUREXVWRVGHVFULWRUHVGHFRUHWH[WXUD
03(*XPSDGUmRGHUHSUHVHQWDomRDXGLRYLVXDOTXHVHJXQGR0$1-81$7+%66$/(0%,(536,.2-
5$7VHXSULQFLSDOREMHWLYRpIRUQHFHUGHVFULo}HVSDGURQL]DGDVGHLPDJHQVTXHDMXGDPRVXVXiULRVRX
DSOLFDWLYRVDLGHQWL¿FDUFDWHJRUL]DURX¿OWUDULPDJHQV
'HVFULWRUHVGHLPDJHQVVmRGH¿QLGRVFRPRYHWRUHVGHFDUDFWHUtVWLFDVH[WUDtGDVUHSUHVHQWDQGRXPFRQ-
MXQWRGHSURSULHGDGHVGHXPDGHWHUPLQDGD LPDJHP&LQFRGHVFULWRUHVVHQGR WUrVGHFRUHGRLVGH WH[WXUDVmR
HQFRQWUDGRVQHVVHSDGUmRVHQGRHOHV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Scalable Color Descriptor:GHULYDGRGHXPKLVWRJUDPDGHFRUGH¿QLGRQRHVSDoRGHFRU+XH6DWXUDWLRQ
9DOXH+69
Color Structure Descriptor: WDPEpPEDVHDGRHPXPKLVWRJUDPDGHFRUPDVFRPRREMHWLYRGHLGHQWL¿FDU
DVGLVWULEXLo}HVGHFRUXVDQGRXPDSHTXHQDMDQHODHVWUXWXUDGD
Color Layout Descriptor:FDSWDDGLVSRVLomRHVSHFLDOGDVFRUHVHPXPDJUDGHVREUHSRVWDQXPDUHJLmR
GDLPDJHP
Homogeneous Texture Descriptor: IRUQHFHXPDUHSUHVHQWDomRTXDQWLWDWLYDXWLOL]DQGRQ~PHURVTXH
FRQVLVWHPQDHQHUJLDPpGLDHRGHVYLRGHHQHUJLDDSDUWLUGHXPFRQMXQWRGHIUHTXrQFLDGHFDQDLV
Edge Histogram Descriptor: FDSWXUDDGLVWULEXLomRHVSDFLDOGDVERUGDVGHXPDLPDJHP
2VDOJRULWPRVGRVGHVFULWRUHVIRUDPEDVHDGRVQD,62,(&(VWi,62IHLWDSHOD2UJDQL-
]DomR,QWHUQDFLRQDOSDUD3DGURQL]DomRUHFRQKHFHR03(*FRPRXPSDGUmRGHUHFRQKHFLPHQWRYLVXDOHQHOD
HVWmR FRQWLGRVRVSVHXGRFyGLJRVGH FDGDGHVFULWRU &,(3/,16.,/.,002+0 -3,&.(5,1*0
<$0$'$$
0pWRGRGHFODVVL¿FDomR
3DUDFRQVHJXLUPRVFODVVL¿FDURVGHVFULWRUHVH[WUDtGRVHPFODVVHVGHQRVVRLQWHUHVVHRXVRGHXPDUHGH
QHXUDOpQHFHVViULD3DUDHVWHSURMHWRIRLXWLOL]DGDDUHGH0XOWLOD\HU3HUFHSWURQ0/3TXHVHEDVHLDQDDUTXLWH-
tura da imagem apresentada a seguir:
 
)LJXUD,PDJHPUHSUHVHQWDWLYDLOXVWUDQGRXPDUHGHQHXUDOGHP~OWLSODVFDPDGDV
3DUDRWUHLQDPHQWRGHVVDUHGHIRLXWLOL]DGRRDOJRULWPR%DFNSURSDJDWLRQXPDUHGHTXHRSHUDHPXPD
VHTXrQFLDGHGRLVSDVVRV3ULPHLURXPSDGUmRpDSUHVHQWDGRjFDPDGDGHHQWUDGDGDUHGHSDUDHVVHSURMHWRHVVH
SDGUmRVmRRVYHWRUHVGHQ~PHURVLQWHLURVH[WUDtGRVGDVLPDJHQVDWUDYpVGRVGHVFULWRUHVDSUHVHQWDGRV$DWLYLGDGH
UHVXOWDQWHÀXLDWUDYpVGDUHGHFDPDGDSRUFDPDGDDWpTXHDUHVSRVWDVHMDSURGX]LGDSHODFDPDGDGHVDtGD1R
VHJXQGRSDVVRDVDtGDREWLGDpFRPSDUDGDjVDtGDGHVHMDGDSDUDHVVHSDGUmRSDUWLFXODUDVDtGDGHVHMDGDGRSURMHWR
VmRDVQRWDVGHXPDUHVSHFWLYDFDUDFWHUtVWLFDGDGDSHOD&($*(63FRPRSRUH[HPSORXPDQRWDSDUDSUHVHQoD
GHPDQFKDVQDLPDJHP6HHVWDQmRHVWLYHUFRUUHWDRHUURpFDOFXODGR2HUURpSURSDJDGRDSDUWLUGDFDPDGDGH
VDtGDDWpDFDPDGDGHHQWUDGDHRVSHVRVGDVFRQH[}HVGDVXQLGDGHVGDVFDPDGDVLQWHUQDVYmRVHQGRPRGL¿FDGDV
FRQIRUPHRHUURpUHWURSURSDJDGR+$<.,16
'HSRLVTXHDUHGHIRLWUHLQDGDHRHUURHVWHMDHPXPQtYHOVDWLVIDWyULRHODVHUYHFRPRXPDIHUUDPHQWDSDUD
FODVVL¿FDomRGHQRYRVGDGRVRXVHMDSDUDJHUDUDXWRPDWLFDPHQWHXPDQRYDQRWDSDUDXPDFDUDFWHUtVWLFDGHXPD
PDQJD$VVLPQRYDVHQWUDGDVVmRDSUHVHQWDGDVjFDPDGDGHHQWUDGDVmRSURFHVVDGDVQDVFDPDGDVLQWHUPHGLiULDV
HRVUHVXOWDGRVVmRDSUHVHQWDGRVQDFDPDGDGHVDtGDFRPRQRWUHLQDPHQWRPDVVHPDUHWURSURSDJDomRGRHUUR
3. Resultados e Discussão
$SUHVHQWDGRVRVFRQFHLWRVXPDUHGHQHXUDOIRLJHUDGDHWUHLQDGDSDUDFDGDFDUDFWHUtVWLFDGDPDQJD0DLV
GHGHVFULWRUHVGDUHJLmRGHLQWHUHVVHGDVLPDJHQVJHUDGDVSHOD&($*(63VHUYLUDPFRPRHQWUDGDSDUDRWUHL-
QDPHQWRGDUHGHQHXUDOHXPDRXWUDSRUomRGHLPDJHQVQmRXWLOL]DGDVQRWUHLQDPHQWRIRUDPXVDGDVSDUDYHUL¿FDU
DH¿FLrQFLDGDUHGH
3RUVHWUDWDUGDFDUDFWHUtVWLFDTXHPDLVLQÀXrQFLDQDSUHFL¿FDomRGDPDQJDHWDPEpPVHUDPDLVIiFLOSDUD
WHVWHVSRUWHUEDVWDQWHGHVWDTXHQDLPDJHPDFDUDFWHUtVWLFDGHFRORUDomRGDPDQJDREWHYHPDLVIRFR1RYRVWUHLQD-
PHQWRVDLQGDHVWmRVHQGRIHLWRVSDUDEDODQFHDUFRUUHWDPHQWHDVYDULiYHLVSDUDHVVDUHGHQHXUDOHREWHUXPSDGUmR
HVWiYHOPDVIHLWRRVSULPHLURVWUHLQDPHQWRVGDUHGHDVFRPSDUDo}HVGDVQRWDVRULJLQDLVFRPDVQRWDVJHUDGDVSHOD
UHGHVmRVDWLVIDWyULRVVHQGRPXLWDVYH]HVLGrQWLFDVHTXDQGRQmRLJXDLVQmRIRJHPGRSDGUmR
1RYDVUHGHVVHUmRIHLWDVSDUDDVRXWUDVFDUDFWHUtVWLFDVPDVSRUVHUHPPHQRVSUHGRPLQDQWHVQDVLPDJHQV
GDPDQJDFRPRGDQRVHSUHVHQoDGHFDOVHUiPDLVGLItFLOSDUDRVGHVFULWRUHVLGHQWL¿FiORVQHFHVVLWDQGRDVVLPGH
XPWUHLQDPHQWRPDLVH¿FLHQWHGDUHGHQHXUDO
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4. Conclusões
2PpWRGRDSUHVHQWDGRQHVVHSURMHWRSDUDDDXWRPDWL]DomRGDDYDOLDomRGRVIUXWRVSHODH[WUDomRGRVVHXV
DWULEXWRVEDVHRXVHHVVHQFLDOPHQWHQRXVRGRVGHVFULWRUHVYLVXDLV03(*MXQWDPHQWHFRPWpFQLFDVGHDSUHQGL-
]DJHPVXSHUYLVLRQDGDV
'HYLGRDRVERQVUHVXOWDGRVDSUHVHQWDGRVGRVGHVFULWRUHVQRYRVWHVWHVFRQWLQXDUmRVHQGRUHDOL]DGRVHP
FLPDGDVRXWUDVFDUDFWHUtVWLFDVGRVIUXWRVHDVVLPYHUL¿FDUVHpSRVVtYHODWUDYpVGHVVDWpFQLFDDGHWHFomRHSUH-
FL¿FDomRGDVPHVPDV
&RPRDLGHLDSULQFLSDOGRSURMHWRpUHDOL]DUDSUHFL¿FDomRGDPDQJDHPWHPSRUHDODWUDYpVGHWDEOHWVH
VPDUWSKRQHVRSURFHVVRGHDTXLVLomRPDQXDOGDUHJLmRGHLQWHUHVVHXWLOL]DGRQmRpLQWHUHVVDQWHVHQGRTXHVHX
XVRIRLIHLWRSDUDYHUL¿FDUDH¿FLrQFLDGRVGHVFULWRUHVXWLOL]DGRV8PQRYRPpWRGRSDUDDTXLVLomRGDUHJLmRGH
LQWHUHVVHGDIUXWDVHUiIHLWDHPWUDEDOKRVIXWXURVSDUDDVVLPDXWRPDWL]DUHVVHSURFHVVRHGLVSHQVDUHVWHWUDEDOKR
PDQXDOGRRSHUDGRUGRVRIWZDUH
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